Pleomorphic adenoma is the most common benign parotid gland tumor. Although its local recurrence rate is known to be high, the recurrence extending to the cervical region is rare. Here we report a case of a young female (25 years old) with pleomorphic adenoma of the parotid gland which showed multiple recurrences through facial to cervical regions over a span of eight years. We also discuss how this benign tumor with a high recurrence rate has been treated in other cases, and how it should be treated.
Introduction
The most common salivary gland neoplasm, pleomorphic adenoma, is most frequently found in the parotid gland in middle-aged women. It is known as a benign tumor with slow progression, and malignant transformation is rare. Pleomorphic adenoma has a high rate of local recurrence (1% -45%) [1] - [3] and the management of recurrent tumors is challenging because the probability of subsequent recurrence increases with each recurrent episode, making local control increasingly difficult and making damage to the facial nerves more likely [4] .
We treated a young woman with pleomorphic adenoma of the parotid gland who showed multiple recurrences through the facial region to the cervical region. Tumor recurrence extending to the cervical region is reported to be rare in pleomorphic adenoma [4] . Here we present the case report and discuss how this benign tumor with a high recurrence rate should be treated. The operation, the management of the facial nerve, the role of postoperative radiotherapy, etc., are focused on.
Case Report
A 25-year-old female was referred to our department (Oral and Maxillofacial Surgery) in March 2000. She complained of soft tissue swelling and pain on the right side of the subauricular region that had disappeared and relapsed several times over the prior year. On physical examination, this mass was well defined and showed hard elasticity and abundant mobility by palpation. The MRI showed a sharply emarginated round mass in the right superficial parotid gland. The mass was high intensity on T2-weighted images. The size of the mass was 30 × 25 mm (Figure 1) . As the clinical differential diagnosis of this mass, pleomorphic adenoma, warthin tumor, and neurogenic tumor, such as trigerminal shwannoma, were considered.
A surgical procedure was performed under general anesthesia in May 2000. After a modified Blair's incision (S-shaped preauricular and submandibular incision), the mass was exposed and removed along with the surrounding tissue of the membrane by a conservative surgical procedure called extracapsular enucleation. A pathologic evaluation of the resected mass identified the tumor as a pleomorphic adenoma (myxoid subtype) of the right parotid gland. Mostly, light eosinophilic, ovate or short spindle-shaped cells with mucinous matrix were scattered. Partially, adepithelial cells were observed in a paving stone arrangement. No malignancy was identified in the specimen.
Although the patient presented temporary facial nerve palsy after the surgery, the dysfunction was resolved within three months. Vitamin B12 was administered after the surgery. In January 2003, the patient presented with multiple lesions around the right angle of the mandible. The difference between true tumors and lymph nodes was difficult to decipher, and a follow-up of this issue was conducted. In December 2005, the patient presented with an enlarged mass: an MRI showed a multinodular mass of high intensity on T2-weighted images from the deep lobe into the superficial lobe of the right parotid gland ( Figure  2) . The maximum dimension of the lesion was its 22-mm dia. A surgical procedure was performed for the mass under general anesthesia in June 2006. An s-shaped preauricular incision and a submandibular extension were used to gain access to the mass. The facial nerve and all of its branches were identified with the aid of a nerve monitor. A possibly recurrent mass in the superficial lobe of the parotid gland was identified, and a nodule was dissected for an intraoperative pathology consultation. The specimen revealed a recurrent pleomorphic adenoma without malignant transformation. Therefore, partial parotidectomy of the superficial and deep lobes was performed with an elective neck dissection. A pathological evaluation identified the mass as a recurrent pleomorphic adenoma of the right parotid gland. No malignant transformation was identified in the specimens. A neck dissection specimen was comprised of three free-of-disease lymph nodes.
In May 2008, several lesions which were suspected recurrent pleomorphic adenomas were found through the face to the cervical region by an MRI. The largest lesion had a diameter of 6 mm. In October 2008, five of the lesions were identified and removed under general anesthesia (Figure 3) . A pathological evaluation identified the lesions as recurrent pleomorphic adenomas in the right facial and cervical regions. Malignant transformation was not identified in the specimens. In April 2009, an MRI showed a multinodular mass in the neck. Recurrent lesions were removed in April 2010 and in December 2011 respectively under local anesthesia. Although the patient presented temporary facial nerve palsy after the surgery in 2011, the dysfunction was healed within a day.
Discussion
We have experienced a rare case of recurrent pleomorphic adenoma that extends to the cervical region. Papadogeorgakis et al. recently reported the case of a 38-year-old female who showed multinodular recurrence of a parotid gland pleomorphic adenoma in the cervical region. Multiple painless, well-defined, palpable and nontender masses and subcutaneous nodules of the right parotid and homolateral cervical region were revealed by clinical examination [4] . The standard treatment of pleomorphic adenomas in the parotid gland is a surgical procedure. However, adverse outcomes of the surgical procedures are common. As noted in the Introduction, the recurrence rate of pleomorphic adenoma after surgery has been reported to be 1% -45% [1] . The wide range of the rate depends on the type of surgical procedures. The recurrence rate after tumor enucleation has been reported to be 20% to 45% [1] . The high rate of recurrence is considered to be associated with positive margins consisting of incomplete tumor capsules. Other suggested causes of pleomorphic adenoma recurrence are the perforating pseudopodia of the tumor, capsule rupture by the surgical procedure, and the proximity of the tumor to facial nerves [2] . In this case, although tumor was removed along with the surrounding tissue of the membrane in the primary surgical procedure, the size of tumor was not small, therefore capsule rupture might have occurred in this procedure and have led the tumor recurrences. More comprehensive dissection methods, extracapsular dissection or superficial parotidectomy are considered more effective to prevent tumor recurrence compared to enucleation when a pleomorphic adenoma is limited to the superficial lobe of the parotid gland. After extracapsular dissection or superficial parotidectomy, recurrence rates are reduced to less than 5% [1] .
The most serious issue concerning surgical procedure of pleomorphic adenoma is a high rate of facial nerve dysfunction. The rates of transient facial nerve dysfunctions are reported to be 11% -60% [1] . The wide range of the rate depends on the type of surgical procedures and the rate is much higher when total parotidectomy is selected (60%) [1] . The rate is much lower when enucleation, extracapsular dissection, or superficial parotidectomy is selected; the rates of transient facial nerve dysfunctions are 11%, 11%, and 26%, respectively [1] .
Recurrent pleomorphic adenomas should be treated with re-resection principally, but the risks of facial nerve dysfunction, Frey syndrome, salivary fistula, and necroses increase with each operation. Several authors also suggested that postoperative radiation therapy (XRT) is effective for recurrent pleomorphic adenomas and cases with positive margins after resection [5] - [7] . Liu et al. conducted a retrospective review of pleomorphic adenoma patients who received XRT, and they recommended that XRT should be given to patients in whom there is tumor spillage, residual disease, or recurrences [6] . In Japan, XRT for pleomorphic adenoma, a benign tumor, has been considered an excessive medical therapy. However, taking the good clinical outcomes after XRT into account, XRT could be effective against a pleomorphic adenoma with multiple recurrences. Depending on factors such as the rapidity of recurrence, the patient's age, and completeness of resection, XRT may be a useful therapy for pleomorphic adenomas.
It is proposed that the recurrence rates of pleomorphic adenomas might depend on the selection of the type of operation procedure. However, the adverse outcomes like facial nerve dysfunction are serious problems by the excess dissections of tissues, especially, for young patients like this case. Therefore we have to take the social background of each patient into consideration and make adequate judgments for each treatment.
